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THE NEW BUREAU OF MINDS SOUTHERN EXPERIMENT STATION 
AT THE UNIVERSITY OF ALABAMA, TUSCALOOSA, ALA. 


By Milton H. Fieso/ 


The dedication of this building, establishing a station of the UeSe 
Bureau of Mines at the University of Alabama, bristles with significance and 
challenges the wisdom and courage of the people of tnis State. 


Here is united, in common aim, the Engineering School of our State 
University, recoznized for its comnetency and usefulness, and the Federal Bu- 
reau of Mines. The Bureau is one of the most effective arms of our National 
Government. It outranxs in accommnlishment, measured by practical scientific 
contribution, any like governmental organization in all the other nationse 
It possesses none of the characteristics of many other bureaus of government 
which have created popular bias. Here is one Bureau devoid of political sug- 
gestion or aim with a versonnel zealously devoted to labor in scientific re- 
search — an organization marked by practical accomplishment, alleviating many 
of life's burcens, making easier life's pathway, and unerringly pointing to 
life's possibilities. 


In this union of the state university with the Bureau, Alabama will 
be blessed through the years by the labor of men who do nct ecnjecturee The 
man of science, with broad conception, never fcrgets that 2 and 2 make 4, 


The all-absorbing problem in our country and in all nations of the 
earth is the correct procedure in balancing agriculture and industry. A plat~ 
itude is ventured when it is asserted that the issue is vital, because the 
possibilities of our cultural development are limited by our eccnomic progress. 
The grorth of industry made possible the growth in agriculture. Because the 
balance now lies with agriculture, shall our future actions tend to permanent 
curtailment of agriculture or to encouragement and development of industry? 


Research, through science in industry, is the surest means to our 
economic salvation, and here, in Alabama, the pctentialities te this end are 
infinite. This building marks the bezinning of a new era in the State. 


We shall learn much from the Bureau of Mines now that it has become 
so integral a part of our State. Its annual overating expense compared to the 
annual preduction value of the industries it serves is less, by far, than that 
of any other similar department of the Government. Its varied attainments, 


SES eR a Lo 


1/ The Bureau of Mines will welcome reprinting of this paver, provided the 
follewing footnote ecknowledgment is used: "Reprinted from U.S. Bureau 
of Mines Information Circular 6903." 
Presented at the Dedicetion Ceremony on May 26, 1936. 
2/ Vice president, DeBardeleben Coal Corpceration, Birmingham, Ala. 
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marked by the absence of any tlare, are inspirational. Outstanding have been 
its results in the field of safety and health for workers; in research cover-— 
ing subsidence of the earth's strata in mining, a matter of great imvortance 

in the recovery of minerals: in technolozic investigations covering its nrac— 
tical use of the Nation's vast mineral denosits as they relate to their mining, 
concentration, and chemistry; in e noterorthy study of the chemistry and use of 
explosives; and in the comnilation of accurate, Cevendable statistics, always 
unbiased and uncolored.. The imoortance of an alliance with an organization of 
this tyne cennot be overstressed. 


No srenater assurance joan be A hana for our future soe in the state 


ment that chen men like Davisd; Lloyd? Galia heer! , Andrey and Cudo 
Join hands w eae nen like finchs!, Riced/} Paul ay 2OF Harrineton.y , Pielanert 
and Gandrud= have the ultimite in rahe re and ability to hew out the path 


to scientific progres In no university in the country is there a group of 
men vhose feet sare more s-eoltaly on the ground then the members of the engineer- 
ing faculty of this university whose nares I have just mentionede And need I 
add that our presence here on this occasion is due entirely to the keennessof 
verception, the determination, and the vision of thet unconauerable soirit, the 
President and maker of this universityl 


To the Bureau, Alabama, in a materiol way, offers . field entinneed 
in its fertility. The nature of cur coal seams is such as will prove responsive 
to research in the three fields in which such research is anplicable to all 
coals; our ferrous ores, p-rticulerly those of rel2tively low iron content, re- 
quire the most profound scientific consideration, the nonferrous ores of this 
State present a virgin field for investigation. Study of the netallurgy of iron 
and steel and their alloys will further demonstrate that such metals made from 
southern ores can be adapted to man's every need. 


3] Davis, Davis, George Jacob, Jre, Dern, Bolleze of - of Engineering, University of Ala- 
bana, Univerdity. Alan 

us Lloyd, Stewart, J., Dean, School of Chemistry, Metallurey, and Ceramics, 
University of Alabama, University, Ala. 

5/ Gallalee, John M., Professor of Mechenical Engineering, University of Ala~ 
bama, University, Ala. 

6/ Andrews, Thonm-s Gayleon, Assistant Professor of Geology, poavereany of Ala- 
beria, University, Ala. 

j/ Cudworth, Jenes R., Director of School of Mines, University of Alabama, Uni- 
versity, Ala. 

8/ Finch, Jonn W., Director, U.S. Bureau of Mines, Washington, D.C. 

Rice, veorss S., Chief Mining Engineer, U.S. Bureau cf Mines, Washington, D.C 

10/ Paul, James W., former Senior Mining Engineer, U.S. Bureau of Mines, Pitts- 
bureh, Pae 

11/ Harrington, D., Chief, Health and Safety Branch, U.Se Bureau of Mines 
Washington, D.C. 

12/ Fieldner, A.C.;, Chief Enzineer, Experiment Stations Division, U.S. Bursau 
of Mines, Washington, D.C. 

13/ Gendrud, B.W., Supervising Engineer, Southern Experiment Station, U.S. 
Bureay of Mines, Tuscaloosa, Ala. 

14/ Tcnay, George H., President, University oF Pian enanes University, Ala. 
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I shall refer briefly to several subjects which my well enzross the 
scientists who will work here, The staffs of the University and of the Bureau 
are conversant with each of them and many more, I cGwell upon them solely in an 
effort to immress upon the l:yman what this day vill mean in the industrial life 
of our State, 


Before ciscussins the necessity for rese-ren work on Al-bama coal in. 
its three imoortant pneses, it should be stated that a study should be meade of 
present mininz methods in order to determine some system whereby a greater per 
centage of our vealucble cozls czn be secovered, Here is a prosram of conserva- 
tion sorely needed in this State, 


There are but three anproaches to research in coal, end, while the 
number is limited, each of the three is limitless within itself, 


The uses of con] involve conbustion, carbonization, and hydrozena- 
tion, The first concerns our iimediete present; the others afford a hopeful 
future, 


Research in coadustion will serve two irmortant purposes, First, 
it will improve utilization, thus enabling the coal industry to survive until 
a satisfactory solution of the other two problems is found, Second, since ¢1l 
three involve heat, results obtained from study of combustion will be of the 
greatest possible velue in research coveriny carbonization and hydrozenation, 


Consideration of each related subject will be > function of the Bue 
reau and the University, Brief reference is made to eacnsy 


Roughly, 35 percent of the coal mined in our country is burned in 
its "raw" state, Obviously, cleaning or vreparation, which insures quality, is 
en essential prerequisite; studies coverinz proper specificetion of coal are 
valuaties end design and selection of equipment for various cocls are like- 
Wise salient, The study of combustion will include temperature, perticularly 
its wniformity and conductivity, and cleanliness of fuel for use of coal for 
heating, This study till lead to consideration of the mechanism of thermal] . 
decomposition of coal, pirticulerly as it relates to liberation of volatile 
matter, and the charecteristics of the combustion of coal on grates, The re~ 
sults obtained from a stucy of thermal decomposition will contribute much to 
research in the other two fields, 


The investiz-tion of apoliances involves research in ash fusion, 
Clinkerins, caking, air control, furnace linings, and the rezuletion and hand 
Linz of fuels end ashes, 


Storaze of Alabama coals will prove an interestinz study, The grind 
ability of the verious seams is important, Reseerch on the chemistry of com 
bustion will broaden the marets for Alabama's coal, As prectically all of 
Alabama's steam coal is wished, a proper, inexvensive method of drying the coal 
opens up &® new realm of investization for the Bureeu, A determination of costs 
in unwaterinz Alabame washcd coals, which are relatively high in moisture con~ 
tent, will be uscful, Direct heating derived from washer middlinzs, the possi~- 
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ble use of hot z-ses from culm niles, and new methods of centrifuzel drying will 
entice the student in this sphere, Alabama coal hes suffcred from this moisture 
encurerance, not only in competition from oil and sas but also in cometition 
with coals from -~¢Cjoininz fields, 


It has been nointed out that the encineer, with only meager scientific 
cooperation, has incressed the mumber of kilowatt-hours per pound of coal fram 
O.31 in 1919 to 0.69 in 19%4 end has increased the 1,000 cross tonemiles of 
freight hauled from 6,1 to 8,3 in the same period, ond proportionete increased 
efficiencies in other uses have been obtained, The ima:;sination need not rum 
riot to foresee further enc more pronounced results from work to be done kere by 
the engineer and the scientist, 


The future of the commercial coal industry of the State lies in the 
carbonization of coal, n2rticularly at low temperatures, Because of continued 
discussion of this question, I heave attained the status of the proverbial local 
prophet, My enthusiasm on this subject can never wine, The most conservetive 
realist should enthuse over the anticipation, 


Alabema's hizhevolatile coals possess many advantases, and its rela~ 
tively noncokinz coals nay come into their own, 


From ce.rbonization we shall undoubtedly derive commercially a gas of 
hich calorific value, possibly exceeding that of natural sas; valueble bypro~ 
ducts, particularly from the chemistzy of the resultant tar; a clean fuel of 
hich efficiency with improved kindling and burning properties; and a crude oil 
suitable for refinin; into nearly all petroleum products, 


Dr, Lloyd, of this university, within the last year correctly prophe~ 
sied that the great network of natural~gas pipe lines throughout the Southeast 
Will some day carry coal z~s to the areas which they serve, Moreover, if we 
have any recurrence of adies diminishing pressure in the great producing field. 
Similar to that wnich took nlace within the last 18 months in another field, his 
prediction will be realized earlier than he or anyone else may heve anticipated, 
We must be ready when the time comes, and this institution will aid in preparing 
us for the day. 


Alabama has achieved much in hizhe-termerature carbonization, but we 
still have many problems. We have yet to mke, accordinz to many authorities, 
@ good foundry coke without importinz and using ga mixture with coals from other 
fields, 


We need to broaden our Imowledge of the effeet of coking time on the 
quality of blast-furnace coke, 


The subject of pretrcatment of coal for carbonization is a new and im 
portant mtter for research, If we could solve this question, we would probably 
avoid the expense of new cvens in this district for some time to come, because 
of poss ible increased yields per oven, 


We must detezmine some chemical process, throuch a better understand 
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ing of tar byproducts, so as to avoid burning such a large percentage of tar 
as a fuel. The chemistry of coal's byproducts is as broad as organic chemistry 
itself. 


The hydrogenation of coal is a fascinating topic with definite pro-~ 
mise. This method of making a liquid motor fuel is being successfully worked 
out commercially in Germany and, with government subsidy, in England. Groping 
in the dark, with all essentials unknown, the process offers opportunity for 
simplification and reduced cost. This is evident when I quote a recent des~ 
cription of the process: "Coal of unknown chemical eonstitution is suspended 
in a liquid medium, which exerts an unknown solvent, or dispersing action, on 
it; the mixture is then treated with hydrogen which acts in an unknown way, 
at an elevated temoerature, which itself has an unlmown effect on the coal 
used.e The chemical constituency of the products obtained is unknown; the re- 
action is carried out in the presence of catalysts whose svecific effects are 
still unknown. 


When one considers that many geologists have determined to their 
own definite satisfaction that in this country we will experience a shortage 
of petroleum in from 5 to 8 years and exhaustion in 50 years, the importance 
of hydrogenation of coal can readily be appreciated. An executive of the 
Standard Oil Co. in 1934, before a House Committee on Petroleum Investigation, 
stated that gasoline could be made from coal with existing processes at 12 
cents per gallon as couprred to 5 cents per gallon from netroleum. This dif- 
ference is less thon the total tex on gasoline in the City of Birmingham. In- 
tensive research will reduce this difference in coste A program of research 
in this process warrants not only the suvport of the coal, oil, and chemical 
industries but, in the interest of national economy, deserves encouragement 
from all people. 


I have stressed the necessity of research in coal to an undue extent 
because in the commercial coal industry in Alabama we have the last vestige of 
the only great mineral industry owned largely by Alabamians. We must hold on 
at any cost. And it may not be amiss to remind this great University - a 
large owner of fine coal properties ~ that it is unwise to. lease coal proper= 
ties unless financial pressure requires and then only when there is no other 
means available, 


These following problems relating to iron and iron ore should prove 
absorbing: : 


A method of sintering or nudulizing the fines so as to avoid the loss 
in flue gase 


Some practical and economical method of concentrating the lowgrade 
red ores of the Birmingham District. 


More detniled surveys of strata overlying the ore measure to defin- 
itely determine the course and arza of the weter—bearing strata in order to re~ 
cover, by underground mining, a larger percentage of the high-grade ores, there~ 
by conserving one of the most important minerals of the district. 
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Research work on blast-furnace slag to determine what quality of slag 
wool can be made in the Southe A product of this type is coming into general 
use in the North for insulating material in buildinss of all types and for other 
usese Undoubtedly, a large market could be had for this product provided it is 
made equal in quality to the insulating material made from Indiana limestonese 


Some practical and economical method of reducing phosphorus in pig 
iron, either while ores are being reduced in the furnace or in a secondary oper- 
ation. If this could be accomplished, it would materially enlarge the area in 
which southern pig iron could be sold. 


The effect of proverly sizing the red hematite ores of the Birmingham 
district upon their rate of reducibility in blast furnaces. 


The percenteze of phosphorus in the preduct at which blast-furnace 
gases prove hazardous to furnace operatione 


A study of the effect of zinc oxide on blast-furnace lining. 


A study of the effect of grain size of pig irecn upon the resultant 
Castingse 


The effects of more intimate mixing of blast-furnace raw materialse 


A study of the possibility of the economic recovery of potash from 
blast-furnace gases and flue duste 


In the manufacture of steel the following problems offer a field 
for research: : 


A study of the improvement and quality of open-hearth refractories. 


The effect of the rate of carbon drop upon the ouality of the result~ 
ant steel. 


Slag control. 
Commercial uses of open-heerth slags. 


Study of the recovery of phosphorus in the form of ferrophosphorus 
from open-hearth slags. 


Among our nonferrous ores, there is great possibility in the South- 
east in the study of granhite, gold, shales, silica; asphaltic rock from north- 
west Alabama; and dolomite for production of magnesium and magnesium compounds. 
Consideration of certain of these minerals would greatiy benefit the cement 
industry of this Statee 


The foregoing meager outline, indicates some of the work to be accom 
plished here. 


Now, what part should the mineral and metallurgical industries play? 
Sympathetic interest will not suffice. Interested action is required. 
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The Bureau of Mines desires your technical problems. Twenty-five 
years association with the work of the Bureau convinces me that these men have 
ths greatest pride in practical solution to problemse You may count upon them. 


Industry should shoulder the duty of furthering the Bureaus interest 
by edequate apnrovriatione There will be no waste of the taxpayer's money here. 


In addition, the coal, iron, and steel business of Alabama should 
immediately establish et least three research fellowshins, one for each indus~ 
try, open to graduate engineers and metallurgists throughout the Nation, for 
work in this station on Alabama coal, ore, iron, andsteel; and, as the work 
progresses, these fellowshins should be augmented. There should be no hesita- 
tion or delay. Spontaneity should characterize this movement. 


The complete 2bsence of correlsted and integrated research has re- 
tarded the progress of our State and other States in this area. The opening 
of this new station is the beginning of an approach to our economic problems 
which will not only chenge our economic status but elevate our standards and 
inspire our livese Fer nearly three-quarters of a century, we have struggled 
against almost insurmounieble handicans. Loyal to the traditions and dreans 
of the South, ‘ve have reached this daye Still faithful to them, we shall 
build more strongly for the future because of work which will be done heres 
In this type of governmental aid we have what many believe to be a correct 
function of government —- that is, to aid in providing opvortunity in order 
that men may lift themselves. No fair-minded citizen exnects mores 


It may be thet if in Alabama we have a second visitation of a me~- 
teoric shower we shall be better vrevared to absorb additional iron into our 
system because of vhat we shall do and learn heree Just an indication of a 
trace ¢f iron in certain quarters in Alabama. would prove a very desirable ac~ ™ 
quisition. 


Material progress will obliterate illiteracy; the byproducts of coal 
and the concentration of our iron ores will solve the problem of the tenant 
farmer; and development of our nonferrous ores may revivify that which was 
best in the culture of the Old South. 


With the fulfillment cof these dreams, the Nation shall become en 
riched ~ repaid, if you will, because of its generosity heree 


We Alabamians must shake off the apathy which has so long possessed 
Use Too long already have our failures colored our history. The tinie is ripe 
to change our tempo. This building, these men, will prove the divining rod 
showing the hidden springs of measureless opvortunity, and, generations hence, 
men of this State will be "marching to a meesure" dreamed here and now. 
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